This paper presents an Edge Detection technique for images corrupted by salt and pepper noise, which is based on an Adaptive Neuro-Fuzzy Inference System (ANFIS). This proposed technique first of all filters out the noise by Noise Adaptive Fuzzy Switching Median Filter (NAFSMF) and then find the edges using proposed ANFIS based edge detector. The training pattern for edge detection is proposed to optimize the internal parameters of the ANFIS based edge detector. The edges are directly determined by the proposed ANFIS based edge detector. This proposed edge detector is then compared with popular edge detectors Sobel, Roberts, Prewitt on the basis of performance metrics PSNR (Peak Signal to Noise Ratio), MSE (Mean Square Error) and No. of Edges detected.
INTRODUCTION
Edge detection is a frequently performed operation in image processing applications because it is usually the first operation that is performed before other image processing tasks such as image segmentation, boundary detection, object recognition and classification, image registration, and so on [4] . Therefore the successes of these image processing tasks are strictly dependent on the performance of edge detection.
The most important factor which decreases the performance of edge detection is the noise. Noise is an unwanted signal that degrades the visual quality of digital image. The main sources of noise in digital images are imperfect instruments, interference natural phenomena, transmission and compression [12] .There is two types of noise in an image: Class Dependent Noise and Class Independent Noise. The Class Dependent noise is the noise added to each point of the image .e.g. salt and pepper noise [11] . It has only two possible values, a high value and a low value. For an 8 bit image value of white pixel is "1" and for black pixel is "0" giving the image, Salt and Pepper like appearance. The unaffected pixels remain unchanged [12] . The Class independent noise is not dependent on the intensity of the signal (e.g. the noise in image transmission channels, the noise added to the image by the camera etc) [11] .In the proposed system first of all we filter out the noise by Noise Adaptive Fuzzy Switching Median Filter (NAFSMF) and then detect Edges using Adaptive Neuro-Fuzzy Inference System( ANFIS) based edge detector.
Edge detectors may well be classified into following categories, Gradient edge detectors [13] which contains classical operators and uses first directional derivative operation. It includes algorithms such as Sobel, Roberts, Prewitt. The disadvantages of these detectors are sensitivity to noise and inaccuracy. Zero crossing [13] which uses second derivative and includes Laplacian Operator and second directional derivative. They have fixed directional characteristics in all directions but they are also very sensitive to noise. Gaussian Edge Detectors [13] includes canny operator which is symmetric along the edge and reduces the noise by smoothing the image. The advantages of canny operator are Localization and response, improving signal to noise ratio, Better detection especially in noise conditions. But they are computationally more complex than above mentioned operators.
In the system described in [5] , they have proposed a novel method based on fuzzy logic reasoning for edge detection in digital images without determining the threshold value. The proposed approach begins by segmenting the images into regions using floating 3x3 binary matrixes. A direct fuzzy inference system mapped a range of values distinct from each other in the floating matrix to detect the edge by using 8 proposed rules.
In the system described in [8] , they have proposed a new edge detection technique based on the BP neural network. They classified the edge patterns of binary images into 16 possible types of visual patterns. Then after training the pre-defined edge patterns, the BP neural network is applied to correspond any type of edges with its related visual pattern.
In the system described in [7] , they have presented a novel adaptive neuro-fuzzy inference system (ANFIS) for edge detection in digital images. The internal parameters of the proposed ANFIS edge detector are optimized by training using very simple artificial images. The edges are directly determined by ANFIS network.
In this paper, we present an adaptive neuro-fuzzy Inference system (ANFIS) for edge detection of an image corrupted by salt and pepper noise. In the proposed method, the edges are directly determined by an ANFIS based edge detector. Then result has been compared with the standard algorithms. 
PROPOSED METHOD

Noise Adaptive Fuzzy Switching Median Filter (NAFSMF)
As we know the first step in Edge Detection is Filtering. Filtering means suppress as much noise as possible, without destroying the true edges. In the proposed system, firstly we convert the input image to gray scale image then we add salt and Pepper noise in the input image. The filtering of noise is done by Noise Adaptive Fuzzy Switching Median Filter (NAFSMF) [14] . It is a hybrid filter consists of simple adaptive median filter and fuzzy switching median filter. This filter removes as much noise as possible without destroying the true edges. It will speed up the filtering process at the same time preserving image detail by selecting only noise pixels for processing. Adaptive property enables the Noise adaptive fuzzy switching median filter to expand the size of its filtering window according to the local noise density. The concept of fuzzy logic is used to overcome the uncertainty in determining noisy pixel or noise free pixel. .
1. First step is to detect the noisy pixels. For gray scale image, L salt = 255 and L pepper = 0. A binary noise mask N(i,j) is created to find the location of "noise pixels" as follows:
Where N (i,j) is binary mask and X(i,j) is pixel at Location (i,j) with intensity X. N(i,j)=0 means Noisy pixel and N (i,j)=1 means Noise free pixel.
2. Take 3x3 filtering window and start counting no. of noise free pixels. If no. of noise free pixels is less than minimum number of one noise free pixel then increase the window size to one pixel at each of its four sides. Then calculate the median of all noise free pixels detected. If no noise free pixel is detected we will find the mean of first four pixels in 3x3 filtering window.
3. Then we find absolute luminance difference which is the difference between center pixel and neighboring pixel.
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Then we take the maximum absolute luminance difference.
( , ) = { ( + , + )………….
4. Sometimes we take noise free pixel as noisy pixel. So to overcome this uncertainty some fuzzy rules are proposed.
Where F (i, j) is Fuzzy membership function. D (i, j) is maximum absolute luminance difference.T1 and T2 are two experimentally determined parameters.
5. The detected noisy pixel is then corrected by correction term Y(i,j) as follows:
Where
F (i,j) is Fuzzy membership function, M(i,j)
is the median.X(i,j) is noisy pixel. Final Edge Image (Adaptive Neuro Fuzzy System) as it is a combination of Fuzzy logic and Neural Networks so ANFIS takes advantages from fuzzy logic and neural networks. This ANFIS constructs a Fuzzy inference system by using given training data set whose membership function parameters are adjusted by back propagation algorithm or in combination with least square type of method. Fig 2 shows a high 
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RESULTS
The proposed edge detection method is simulated using MATLAB on different images. It is observed that this proposed system provide much more distinct marked edges as compared to Sobel, Roberts and Prewitt edge detection algorithm. 
CONCLUSION
It has been concluded that the proposed ANFIS based edge detector can be used for efficient detection of edges in digital images corrupted by salt and pepper noise. Simulation results show that the proposed ANFIS Edge detector gives outstanding results as compared to the Sobel, Roberts and Prewitt methods. Because Number of Edges detected in proposed system is more as compared to other three competing methods (Sobel, Roberts and Prewitt). The value of MSE (Mean Square Error) is lowest in the proposed method and the value of PSNR (Peak Signal to Noise Ratio) is highest for the proposed method. So it has been proved that proposed method gives better results and detects the edges more accurately. This method is suitable for various areas of digital image processing applications such as face recognition, fingerprint identification, remote sensing and medical imaging where boundaries of specific regions need to be determined for further image analysis.
